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Abstract. Recent techniques for capturing Marbled 
Murrelets (Brachyramphus marmoratus) have created 
opportunities for studying them through systematic 
banding programs. One murrelet banded in breeding 
plumage during the summer of 1995 at Theodosia In- 
let, on the Sunshine Coast of British Columbia, was 
recaptured in basic plumage in the fall of 1996 near 
Orcas Island in the San Juan Islands, Washington 
State, a distance of 220 km southeast from the original 
banding location. It was captured again at Theodosia 
Inlet in breeding plumage in the summer of 1997. This 
is the first evidence of long distance movement for the 
Marbled Murrelet. Seven color-marked individuals 
from the Theodosia Inlet population were located in 
the same geographic area outside the breeding season. 
Although our sample size is small, this suggests that 
both nonmigratory and migratory individuals occur 
within a single summering population. 
Key words: Brachyramphus marmoratus, Marbled 
Murrelet, migration, population movements. 
Marbled Murrelets (Brachyramphus marmoratus) are 
year-round residents in Washington and British Colum- 
bia (Rodway et al. 1992, Speich and Wahl 1995), but 
marine surveys show that they have different distri- 
bution patterns at different times of year. Campbell et 
al. (1990) hypothesized that some portion of the Brit- 
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ish Columbia population may undergo a north-south 
migration. Sometimes these movements are from more 
exposed areas of their breeding range to more sheltered 
waters during the nonbreeding season (Burger 1995, 
Courtney et al. 1996). Partial seasonal shifts in distri- 
bution also have been observed in other parts of the 
murrelet's range, including California (Naslund 1993), 
Oregon (Strong et al. 1995), and Alaska (Agler et al. 
1998). 
Although these inland-nesting seabirds tend to con- 
centrate during the breeding season in areas of coast- 
line close to potential nesting areas near old-growth 
forests, their distribution during the nonbreeding sea- 
son is poorly known. The use of marked individuals 
makes it possible to relate wintering populations to 
specific breeding (summer) populations. Our objec- 
tives in this paper are to document the first recapture 
of a banded Marbled Murrelet at a considerable dis- 
tance from the original study site and outside the 
breeding season and report other resightings of marked 
individuals outside the breeding season. 
METHODS 
Since 1991, we have banded Marbled Murrelets with 
stainless steel leg bands in Theodosia Inlet (50004'N, 
124'42'W), part of Desolation Sound, British Colum- 
bia. Birds are caught in a floating mist-net array which 
is strung across the mouth of the inlet (Kaiser et al. 
1995). In 1996 and 1997, we enhanced the detectabil- 
ity of birds by using color marks. We marked 20 adults 
(10 year-') with 5 mm plastic nasal discs attached by 
a strand of 11.34-kg test monofilament through the 
nares. We also marked 48 birds by looping temporary 
plasticized paper wing markers in the shape of a covert 
feather around the forearm. Color-marked birds were 
located during marine surveys in the study area during 
summer and on two nonbreeding season expeditions 
to the study area, on 22 September 1996, and 9 Feb- 
ruary 1997. We sexed murrelets using a DNA finger- 
printing technique modified from Griffiths et al. (1996) 
by Vanderkist et al. (1999) using DNA from blood and 
in some cases, feathers. We captured murrelets out of 
breeding season near Orcas Island (48036'N, 
123000'W) in northern Puget Sound, Washington in 
September 1996 using a night-lighting and dip netting 
technique from small or medium sized boats (Whit- 
worth et al. 1997). 
To check on past captures of Marbled Murrelets, we 
examined all published papers and reports related to 
the banding of Marbled Murrelets that we could find. 
We cross-referenced this with banding and recovery 
data available from the Canadian Wildlife Service Bird 
Banding Office (CWS-BBO; Ottawa), which docu- 
ments all birds reported banded by Canadian and U.S. 
banders and all recoveries other than those in the same 
degree block reported by the original bander. Some 
banding data supplied by the CWS-BBO were not 
found in any published source and some published 
studies were not in the CWS database. If discrepancies 
were found between published and CWS-BBO 
records, we assumed that the published information 
was correct. 
RESULTS 
Because of the difficulty of capturing this species, only 
684 Marbled Murrelets have ever been reported band- 
ed up to 1996, at 17 locations between Alaska and 
California. Of the 684 records, 90 are from Alaska 
(Quinlan and Hughes 1992, Burns et al. 1994), 543 
from British Columbia, of which 493 are from our own 
study and others from Burns et al. (1995) and Kaiser 
et al. (1995), 7 from Washington State, 33 from 
Oregon and 11 from California (Paton et al. 1991). 
From this total we found no records of recaptures or 
dead recoveries outside of the original study area. Re- 
captures of birds within our study area during the 
breeding season are documented elsewhere (Cooke, in 
press), but we have no records of recaptures or recov- 
eries within the study area from other studies. 
We report here a female Marbled Murrelet banded 
at Theodosia Inlet, British Columbia, recaptured near 
Orcas Island in northern Puget Sound, Washington, in 
the fall, and then recaptured again back at the banding 
site. The bird was initially banded at 04:44 on 14 June 
1995, one of 189 caught and banded that summer at 
Theodosia Inlet. It was in breeding plumage with a 
large, vascularized brood patch. We recaptured this 
bird 15 months later on 13 September 1996 south of 
Orcas Island, approximately 220 km from the original 
banding site. It was in winter plumage, and was one 
of 12 Marbled Murrelets caught and released in the 
same area over a 3-day period. We caught the bird 
again at the original banding site at 05:35 on 29 June 
1997, one of 206 caught during the summer. Its plum- 
age and brood patch were almost identical to its con- 
dition at the original capture, and its weight was sim- 
ilar (195 g vs. 193 g). It was again independently sexed 
as a female. As on the first capture event, it was caught 
flying out of the inlet towards the ocean. 
In addition to this recaptured bird, seven individu- 
ally color marked birds were resighted in the Desola- 
tion Sound area (all within 10 km of the capture site) 
during the fall 1996 and winter 1997 surveys. On 22 
September 1996, six color-marked murrelets were ob- 
served in various states of body molt. On 9 February 
1997, one color-marked individual was observed in 
winter plumage and as a member of a pair. All had 
probably nested near the Desolation Sound area, given 
that they were in breeding plumage and had vascular- 
ized brood patches when banded between June and 
July 1996. Four were females and three males. 
DISCUSSION 
The doubly recaptured bird reported here provides the 
first direct evidence of migration between breeding and 
nonbreeding areas for this species. The bird's plumage 
and brood patch at the original capture, along with the 
fact that it was caught at dawn flying out of the inlet 
on a known flight path from the forest to the ocean, 
suggests that it was breeding in the area. The first re- 
capture in Puget Sound suggests movement to a win- 
tering location. The second recapture indicates a return 
to the original capture location in a subsequent nesting 
season and in the year following the Puget Sound cap- 
ture. Our finding is thus consistent with the suggestion 
that the breeding birds from British Columbia com- 
prise at least part of the seasonal influx of murrelets 
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into the sheltered waters of Puget Sound in northern 
Washington in fall and winter. 
Although this particular bird moved considerable 
distances between breeding and nonbreeding locations, 
not all birds left the Desolation Sound area. Resight- 
ings of individually color-marked birds, indicate that 
at least part of the murrelet population remains in the 
Desolation Sound area in the fall and winter. This ev- 
idence of residency outside the breeding season also is 
consistent with previous suggestions that only a por- 
tion of Marbled Murrelets disperses away from con- 
centrated breeding areas during the nonbreeding sea- 
son. 
Different subgroups of the population (e.g., sex, age, 
or status) may adopt different movement strategies. 
Our small sample shows no evidence of sex differenc- 
es in overwintering sites, although it is evident that 
some individuals of both sexes remain close to the 
nesting areas. All our detected birds were adults when 
banded, so we are not able to confirm the age differ- 
ences in migration reported by Kuletz and Kendall 
(1998), but in our study at least some of the adults 
remained close to the breeding area. Birds may be trad- 
ing off the advantages of a suitable wintering location 
against the advantages of being able to visit nesting 
areas during the winter months, as shown by Naslund 
(1993). Only the accumulation of data on individuals 
(such as the observation we report) will allow us to 
discriminate between these various hypotheses. 
Although our recent findings offer only incomplete 
evidence of seasonal behavior for Marbled Murrelet 
populations in Desolation Sound and Puget Sound, 
they represent important advances in knowledge for 
this internationally threatened species whose seasonal 
movement patterns are little understood. Without 
marked individuals, it is impossible to distinguish be- 
tween migrant and resident birds. 
Basic information on seasonal movements and dis- 
tributions of populations of Marbled Murrelets is cru- 
cial for understanding the critical breeding and win- 
tering areas of this threatened species and to provide 
a focus for conservation efforts and a basis on which 
to evaluate these efforts. Such studies will complement 
population genetic analyses currently under way with 
this species. 
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DIFFERENTIAL AUTUMN MIGRATION OF SHARP-SHINNED AND 
COOPER'S HAWKS IN WESTERN NORTH AMERICA' 
JOHN DELONG2 AND STEPHEN W. HOFFMAN 
Hawk Watch International, Inc., P.O. Box 660, Salt Lake City, UT 84110 
Abstract. Sharp-shinned Hawks (Accipiter stria- 
tus) and Cooper's Hawks (A. cooperii) showed differ- 
ential migration timing during autumn migration in 
New Mexico and Nevada. Age-sex classes passed 
through both sites in this order: juvenile females, ju- 
venile males, adult females, and adult males. We com- 
pared the magnitude of differential migration timing in 
these two species. The number of days separating 
mean passage dates of age classes (juvenile and adult) 
was greater for Sharp-shinned Hawks than for Coo- 
per's Hawks. The number of days separating the mean 
passage dates of sex classes was mostly similar be- 
tween the two species. In the Manzano Mountains of 
New Mexico, however, adult male and female Sharp- 
shinned Hawks were more separated than adult male 
and female Cooper's Hawks. In Sharp-shinned and 
Cooper's Hawks, it seems likely that differences in rate 
of travel between males and females may best explain 
sex-specific differential migration timing and that for- 
aging efficiency (i.e., hunting skill level) may best ex- 
plain age-specific differential migration timing. 
Key words: Accipiter cooperii, Accipiter striatus, 
Cooper's Hawks, differential migration, foraging effi- 
ciency, Sharp-shinned Hawks. 
Sharp-shinned Hawks (Accipiter striatus) and Coo- 
per's Hawks (A. cooperii) show differential migra- 
tion timing at many locations throughout North 
America (Broun 1949, Mueller and Berger 1967, 
Devereux et al. 1985). Although there is consider- 
able overlap, juveniles of these species precede 
adults, and females precede males past stationary 
observation sites (Rosenfield and Evans 1980, Hoff- 
man 1985). The passage order shown by Sharp- 
shinned and Cooper's Hawks differs from that pre- 
dicted by some prominent theories of differential 
migration, such as the social dominance (Gauth- 
reaux 1982) and body size hypotheses (Kerlinger 
1989), thus requiring the examination of other hy- 
potheses. Temporal separation of age-sex classes 
during migration may arise from differences in onset 
or rate of migration among age-sex classes (Wood- 
rey and Chandler 1997). We have found no literature 
describing age-sex class differences in onset or rate 
of migration for Sharp-shinned or Cooper's Hawks. 
Therefore, it is still unclear which process causes 
timing differences in these species. 
Woodrey and Chandler (1997) suggested that com- 
paring the magnitude of differential migration timing 
between species might create opportunities for exam- 
ining hypotheses that explain this phenomenon. We 
follow their suggestion and compare the magnitude of 
differential migration shown by Sharp-shinned and 
Cooper's Hawks and discuss possible explanations for 
differential migration timing by age and sex for these 
two species. 
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